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The lipoidal components of tubercle bacilli have been subdivided 
by Anderson (1) into phosphatide, so called wax, and acetone-soluble 
fat.  A portion of the wax is unsaponifiable.  In contrast to the ace- 
tone-soluble fat, the phosphafide and unsaponifiable wax are compara- 
tively  homogeneous.  Each  has  been  obtained  in  relatively  pure 
chemical form;  the  composition of each has  also  been  determined. 
The  cellular reactions  induced in animals by Anderson's  tuberculo- 
phosphatide and unsaponifiable wax have been studied by Sabin and 
Doan (2), Sabin, Doan, and Forkner (3-6), Sabin (7-10), and Smith- 
bum and Sabin (11).  As a result of these studies it was found that 
each of these fractions caused an extensive but relatively  simple cellular 
reaction.  The  phosphatide  induced the  formation  of  tubercle-like 
masses or nodules of epithelioid cells and Langhans giant cells.  These 
were surrounded by lyrnphocytes and often showed caseation, although 
regression of the reaction proceeded by other means.  The unsaponifi- 
able  wax,  when injected into  normal  animals,  caused an  extensive 
reaction characterized by foreign body giant cells, monocytes, young 
connective  tissue  cells,  and  smaller  numbers  of  epithelioid  cells. 
The  latter  reaction  will be  reported  in  greater  detail  at  an  early 
date (12). 
The  third  lipoidal  component  separated  by  Anderson  (1)  from 
tubercle bacilli, namely the  acetone-soluble fat,  was  a  soft,  brown, 
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salve-like solid having an odor not unlike that emanating from cul- 
tures of tubercle bacilli.  On analysis Anderson (1) found this material 
to be free from nitrogen, phosphorus, and sulfur and to contain large 
amounts  of  free  fatty  adds.  Butyric,  palmitic,  stearic,  cerotic, 
linoleic, linolenic, tuberculostearic, and phthioic acids were present, 
the latter in large amount.  The phthioic acid was identical with that 
isolated on hydrolysis of the tuberculo-phosphatide.  The latter was 
found by Sabin, Doan, and Forkner (6) to be the only cleavage product 
of the phosphatide  having the capacity to  induce the  formation of 
tubercular tissue.  It  was  not  surprising,  therefore, in  the  present 
study to find that epithelioid cells were present in the cellular reaction 
to  the  acetone-soluble  fat.  The  cellular  responses  to  this  lipoidal 
component of Mycobacteria were discussed in a preliminary report by 
Smithburn and Sabin (13).  In the present communication the details 
of this study are discussed and illustrated.  It will be shown that the 
acetone-soluble fat is the most irritating of the lipoids studied in this 
series  of  investigations.  Moreover,  it  causes  hemorrhage  and  the 
formation of adhesions, an observation which may throw some light 
on the occurrence of these conditions in clinical tuberculosis.  It will 
also be shown that much of the irritant action of the acetone-soluble 
fat is due to its acidity, and may be partly eliminated by neutralization 
of the lipoid.  Neutralization, it will be shown, prevents much of the 
hyperemia and hemorrhage otherwise induced but does not prevent 
the formation of tubercle-like structures and adhesions.  For purposes 
of comparison similar studies have been made of the acetone-soluble 
fat from streptococci, prepared by and received through the courtesy 
of Dr.  M. Heidelberger of Columbia University.  The streptococcus 
acetone-soluble fat likewise induces extensive cellular reaction, which~ 
however, is devoid of epithelioid cells. 
Methods 
Normal rabbits and guinea pigs were used in the experiments.  The lipoid was 
injected intrapleuraUy into two animals; in all others intraperitoneaUy.  Some  of 
the animals received a single injection; others daily repeated doses.  Since  the 
acetone-soluble fat was insoluble in water, in the first experiments it was sus- 
pended in mineral oil for injection.  The lipoid suspended in mineral oil was in- 
jected into twelve rabbits and two guinea pigs.  One rabbit received the melted 
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first neutralized with N/10 NaOH, it could then be mixed with water to form a 
fairly stable suspension.  The neutralized acetone-soluble fat or neutralized split 
products of tuberculo-lipoids were injected into nine rabbits.  The effects of the 
streptococcus acetone-soluble fat were studied in six rabbits.  Each animal was 
killed,  at a suitable period after injection, by intravenous injection of air.  The 
fresh tissues were studied by the supravital method; sections were prepared in the 
usual manner and stained with hematoxylin and eosin. 
Mineral off suspensions of the acetone-soluble lipoids from human, bovine, and 
avian tubercle bacilli and from M. phlei were used in the first studies.  Since the 
lipoids from each of these sources induced indistinguishable reactions, the animals 
injected with these materials will be discussed as a group.  The animals used for 
each lipoid, the number of injections, interval between last injection and autopsy, 
and macroscopic characteristics of the reactions induced are recorded in Table I. 
Results with the Acetone-Soluble  Fats as Such 
Since the animals included in Table I  showed essentially the same pathologic 
features, they will be discussed as a group.  Each animal (R 2033, x R 2036, R 1915 
--Table I) which received a single intraperitoneal injection of the acetone-soluble 
fat showed a moderately extensive cellular reaction in the peritoneal cavity.  The 
omentum, mesentery,  peritoneum,  and diaphragm were especially involved.  A 
single injection caused no adhesions and only moderate hyperemia.  The cellular 
reaction was of very mixed character and in many respects like that occurring 
after repeated injections, although much less extensive.  The predominating cells 
were in each instance granulocytes, monocytes, and clasmatocytes.  In R  2033 
and R 2036 (Table I), no epithelioid cells were found in the reaction.  This is not 
surprising as it is known that about 4 days are required for these cells  to form. 
The animals which received repeated injections each showed marked hyperemia of 
all peritoneal surfaces and especially of the omentum.  Fig. 1 shows the marked 
cellular and vascular reaction in the omentum of Rabbit R  2034, after ten injec- 
tions.  Some animals showed gross hemorrhage.  All showed extensive adhesions. 
Usually the liver, spleen, omentum, and a loop of intestine were bound together 
into a mass.  The omentum or intestine, or both, were in some instances adherent 
to the parietal peritoneum.  Fig. 3 shows marked proliferation of fibroblasts in a 
section of the parietal peritoneum which was adherent to the omentum and intes- 
tines  (from Rabbit R  2034).  The adhesions were somewhat friable and vascu- 
larized.  There were yellow colored nodules of cellular reaction and necrosis, 0.1 
to 0.6 era. in diameter, scattered over all the abdominal viscera.  The omenta were 
massively thickened in each instance and very hyperemic.  Macroscopic hemor- 
rhage  was  present  in  some  animals  and  microscopic hemorrhage  in  all.  The 
nodules described above were often numerous in the omentum.  The retrosternal 
i These are serial numbers of animals used in this laboratory during a period 
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nodes were  always  more  or less  enlarged and  often  hemorrhagic.  Peripheral 
lymph nodes and remote viscera were never involved.  Microscopically the cellu- 
lar reaction was extremely complex.  The blood vessels were widely dilated (Fig. 
1,  R  2034).  Often  there was evidence of new formation of capillaries.  There 
were always small or large areas of hemorrhage.  Every variety of connective 
tissue cell appeared to be markedly stimulated.  There were many granulocytes, 
undifferentiated connective  tissue  cells, monocytes,  epithelioid cells,  clasmato- 
cytes, lymphocytes, fibroblasts, and plasma cells in the reaction.  A characteristic 
TABLE  I 
Animals Which Received Acetone-Soluble Tuberculo-Lipoid 
Animal 
No. 
R2173 
R2174 
R 2175 
R  2033 
R 2034 
R  2035 
R2036 
R2037 
R2038 
R1915 
R2039 
R2040 
R2794 
R2099" 
R  2100" 
Acetone- 
soluble fat 
Human 
c~ 
c~ 
Bovine 
Avian 
M. phlei 
Human 
No.  Mg.  Autopsy  Extent of  Hemor-  daily  Suspended in  injec-  c~o~re  afterlast  cellular  rhagc and  Adhe- 
tions  dose  reaction  hyperemia  sions 
days 
Mineral  oil  10  50  1  ++++  ++  +++ 
0.5 cc. 
....  10  50  2  ++++  ++  +++ 
....  lo  50  5  +++  +  +++ 
....  1  50  I  +  +  0 
....  10  50  1  ++++  +++  +++ 
....  5  50  1 (died)  +++  ++  ++ 
....  1  50  1  +  +  0 
....  10  50  1  ++++  ++  ++ 
....  2  50  2 (died)  +++  ++  ++ 
....  1  50  6  ++  +  0 
....  10  50  1  ++++~  ++  +++ 
....  10  50  2  ++++  ++  +++ 
Undiluted  1  105.6  4  ++++  ++  +++ 
Mineral  oil  It  20  19  ++++  +++  +++ 
0,5 cc.  i 
....  11"  20  20  ++++  0  +++ 
* Guinea pigs. 
t  Intrapleural. 
area of the omentum of R  2034 showing the complexity of the reaction is shown in 
Fig. 2.  Undifferentiated cells and monocytes predominated, although in many 
areas there was tremendous proliferation of fibrobiasts (Fig. 3,  R  2034).  Fre- 
quently multinucleated cells were present; often there were foci of necrosis.  In 
every animal receiving the repeated intraperitoneal injections the omentum was 
much too thick for supravital study of films.  In these instances scrapings were 
examined. 
One animal, Rabbit R 2 794 (Table I), received a single intraperitoneal injection 
of the acetone-soluble fat undiluted.  In this instance the lipoid was melted in a 
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mineral oil.  The reaction  was very extensive and differed in no wise from the 
above.  A tubercle-like nodule of cells in the omentum of this animal is shown in 
Fig. 4. 
Two animals (R 2035 and R 2038) died after the injection.  In these no inter- 
current disease could be detected.  Each showed a marked reaction to the mate- 
rial injected. 
Two normal guinea pigs (R 2099 and R 2100) each received a single intrapleural 
injection of the acetone-soluble fat and were studied about 3 weeks later to deter- 
mine whether or not the adhesions remained.  R 2099 showed extensive hemor- 
rhage in the pleural cavity.  Both animals showed extensive pleural reaction with 
adhesions, and consolidation of the lungs on the injected side.  The cellular reac- 
tion on the diaphragm,  pleura,  and in the lungs was characterized  by marked 
fibrosis, many young connective tissue cells, and epithelioid cells. The reaction 
in the lung was obliterative,  that is, there was such marked septal thickening that 
many alveoli were obliterated.  Small peribronchial areas of reaction were seen in 
the lungs on the side opposite the injections.  These were composed of the same 
types of cells but in general the reaction was more purely epithelioid in character. 
The latter was in all probability due to the fact that the acute reaction had oppor- 
tunity to subside. 
To summarize, it may be stated that the acetone-soluble fat from 
Mycobacteria,  introduced  parenterally  into  experimental  animals, 
proved to be markedly irritating and a  profound cell stimulant.  It 
may  also  have  some  specific  toxic  properties  (death of two animals 
without other obvious cause).  The early reaction was characterized 
by monocytes, granulocytes, and clasmatocytes in large numbers with 
all other connective tissue cells involved to a lesser but not inconsider- 
able  degree.  Repeated injections caused hemorrhage  and  extensive 
formation of adhesions.  When a  considerable period of time was al- 
lowed to elapse between the last of a series of injections, and the post- 
mortem  examination,  the  granulocytes  and  dasmatocytes played  a 
much less important part in the reaction, whereas the monocytes and 
epithelioid cells became much more prominent.  Most persistent and 
outstanding features of the  reaction,  in  order  of prominence,  were: 
formation of adhesions, hyperemia and hemorrhage, and formation of 
tubercle-like structures. 
In the next studies the acetone-soluble fat was ground in a mortar 
with sufficient •/10  NaOH to make it neutral to litmus.  Saline was 
added to the desired dilution and further titration to neutrality was 
done when necessary.  The neutralized lipoid was injected into four 
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Potassium soaps of the  mixed non-tuberculogenic  fatty acids  from 
the tuberculo-phosphatide, and of phthioic acid, were prepared for us3 
These substances  were likewise injected  into  animals  (Table  II)  and 
the  tissues  studied  for  comparison  with  the  neutralized  acetone- 
soluble fat. 
Table  II shows  the  animals which  received  the  neutralized  tuber- 
culo-lipoids,  the  number  of  injections  in  each,  the  interval  between 
the last dose and autopsy, and certain of the macroscopic pathologic 
features. 
TABLE II 
Animals Which Received  Neutralized Tuberculo-Lipoids 
Ani- 
mal 
No. 
R 2634 
R2629 
R 2717 
R 2718 
R2412 
R 2413 
R 2167 i 
R 21681 
R 2169 
Neutralized  lipoid 
Acetone-soluble  fat  [ 
Fatty acids from  NaC1 
tuberculo- 
phosphatide 
gl  gl  gl 
Phthioic acid  " 
l~  gl  gg 
Suspended in 
Distilled H20 
No. 
daily 
injec- 
tions 
10 
10 
10 
I 
10 
1 
10 
10 
Mg. 
50 
50 
50 
50 
175 
17.5 
17.5 
17.5 
17.~ 
Au- 
topsy 
after 
last 
dose 
days 
1 
3 
I 
3O 
15 
Extent of 
cellular 
reaction 
++ 
++ 
+++ 
+++ 
+ 
3  + 
1  + 
1  ++++ 
3  ++++ 
Hemor- 
rhage and 
hyperemia 
+ 
++ 
+ 
0 
0 
0 
0 
+++ 
+++ 
Adhe- 
sions 
++4 
++-~ 
++- 
0 
0 
0 
+ 
+ 
Results with the Neutralized Acetone-Soluble  Fat 
R 2634 received two injections and R 2629, R 2717, and R 2718 each received 
ten injections of the neutralized acetone-soluble tuberculo-lipoid.  The cellular 
reactions in the four were similar.  In each instance the reaction was less than in 
corresponding animals receiving the acid lipoid, and of course least in R 2634 which 
received  only  two  injections.  After  the  neutral  lipoid  the  cellular  reaction, 
although reduced in amount and in no instance characterized by gross hemorrhage, 
was composed of many types of cells.  Chief among these were young, undifferen- 
tiated connective tissue ceils, monocytes, epithelioid cells, and fibroblasts.  There 
were smaller numbers of granulocytes, clasmatocytes, lymphoeytes, plasma cells, 
2 These soaps were prepared by Dr. R. J. Anderson of the Sterling Chemical 
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occasional giant cells, and small areas of necrosis.  Vascular dilatation was present 
but diminished in amount.  Adhesions were just as extensive as after injections of 
the acid lipoid.  No epithelioid cells were seen in R 2634, as sufficient time had not 
elapsed for their formation.  R  2629 and R  2717 showed many loci of necrosis 
about  which  were  intact  epithelloid  cells.  The  latter  occurred  also  scattered 
diffusely throughout the areas of reaction and in small tubercle-like clumps.  In 
R 2718, Which was autopsied 30 days after the last injection, the reaction, although 
still quite complex,  was simpler than in the preceding animals.  Fewer granulo- 
cytes and clasmatocytes were present.  Epithelioid cells were present in sizable 
tubercle-like masses scattered through the omentum, diaphragm, peritoneum, and 
intestinal  serosa.  Fig.  5 shows  extensive formation of  tubercle-like structures 
composed of epithelioid cells and lymphocytes in the omentum of this animal. 
In Fig. 6, another area in the same omentum, are two rosette giant cells. 
It will be seen that, while the irritant (non-specific) properties of the 
acetone-soluble fat are in part due to acid substances or groups present 
in it,  the  specific tuberculogenic  action and  the property of inducing 
adhesions  are  not  eliminated  by  neutralization.  In  summary,  the 
three changes brought about by neutralization were:  Moderate reduc- 
tion  in  the  total  amount  of  the  reaction,  reduction  of  the  vascular 
irritation, and simplification of the reaction, so that the adhesions and 
tubercle-like reaction of epithelioid cells were more prominent. 
R 2412 and R 2413 which received one and ten injections respectively of potas- 
sium soaps of mixed fatty acids from tuberculo-phosphatide, exclusive of phthioic 
acid, (Table II) showed very little effect from the injections.  Macroscopically the 
reaction was not  detected.  Microscopically there was a  mild reaction charac- 
terized by eosinophiles,  clasmatocytes, and plasma cells.  In R 2413 a single epi- 
thelioid giant cell was found in the omentum. 
R 2167 received one, and R 2168 and R 2169 each received ten injections of 17.5 
nag. of phthioic acid neutralized with KOH.  R  2167 exhibited a  mild reaction 
characterized by granulocytes, monocytes, and clasmatocytes with a few small loci 
of necrosis.  The reaction was reflected in the retrosternal lymph nodes.  R 2168 
and R  2169, which  had the repeated injections,  each showed far more extensive 
cellular reaction.  The cells were of the same types as in R 2167, but in addition 
there were many epithelioid cells, both scattered diffusely and arranged in tubercle- 
like clumps.  The reaction in the omentum was most marked in the milk spots, 
which showed marked proliferation of monocytes and epithelioid cells.  The latter 
were entirely of the type described by Smithburn and Sabin (11) as second and 
third stage, that is, those with the finer vacuoles.  Fig. 7 shows a representative 
area in the reaction (R 2168) with monocytes, epithelioid cells, and lymphocytes. 
The reaction in these three animals was more strictly specific than after injection 
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These results indicate that whereas the irritating  properties of the 
other acids obtained on hydrolysis of tuberculo-phosphatide are almost 
wholly eliminated by neutralization, the phthioic acid (present in both 
the phosphatide and acetone-soluble fat) retains all its specific tuber- 
culogenic properties  after neutralization.  The latter, therefore,  con- 
firms the observation that the specific tuberculogenic properties of the 
acetone-soluble fat remain after neutralization of the latter. 
A quantity of acetone-soluble fat  3 extracted from streptococci was 
used in the manner described above, for comparison of the cellular reac- 
tion  with  that  induced  by  the  corresponding  lipoid  from  tubercle 
bacilli.  Six animals  (Table  III) received the  streptococcus acetone- 
soluble  fat.  At  autopsy  supravital  studies  were  made,  as  in  the 
previous  experiments,  and  sections  of  the  tissues  were  examined. 
Table  III shows the  animals which  received  this material,  together 
with the number and amount of the injections, interval between last 
dose and autopsy, and certain macroscopic features of the cellular re- 
action in each animal. 
Results with Acetone-Soluble Fat Extracted  from Streptococci 
Rabbits R 1131, R 2014, and R 2031 (Table III) each received a single injection 
of 25 nag. of streptococcus acetone-soluble fat intraperitoneaUy.  Each exhibited 
macroscopically a cellular reaction of moderate extent and of mixed type.  Micro- 
scopically the reaction was more extensive than had been apparent to the unaided 
eye.  In each instance the predominating cells were polymorphonuclear  leuco- 
cytes.  There were also many clasmatocytes, fibroblasts, monocytes, and undiffer- 
entiated connective tissue cells.  The omental reaction was diffuse and not limited 
to the milk spots.  There were small loci of necrosis and a few foreign body giant 
cells.  Vascular dilatation was moderate; no hemorrhage occurred,  however. 
The animals receiving repeated doses showed very extensive and complex reac- 
tions.  R 1590 received seven injections, R 2015 received five, and R 2032 received 
three injections.  Each exhibited an extensive reaction with hyperemia, necrosis, 
and adhesions.  The extent of reaction was roughly proportional  to the number 
of injections; that is, R 1590 had the most extensive and R 2032 the least extensive 
reaction.  There were fewer granulocytes in the reaction than in rabbits receiving 
a single dose (R 1131, R 2014, and R 2031, Table III).  There was extraordinary 
proliferation  of various connective  tissue cells: monocytes, clasmatocytes,  fibro- 
blasts,  undifferentiated connective  tissue  cells, lymphocytes, and plasma  cells. 
a This was  very generously  supplied  by Dr.  M.  Heidelberger  of  Columbia 
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The reactions were quite spotty; that is, in some areas one type of cells predomi- 
nated, and in other regions another.  There were considerable numbers of mitotic 
figures.  The reaction, save for the absence of epithelioid cells and tubercle-like 
structures, closely resembled that induced by the acetone-soluble tuberculo-lipoid. 
Fig. 8 shows the marked vascular and cellular reaction in the omentum of R 2015. 
In only one instance was there any evidence of transport of the material to remote 
parts of the body.  The marrow from the humerus of g  1590 contained a small 
number of young connective tissue cells arranged in tiny dumps. 
It  will  be  seen  that  the  acetone-soluble  lipoid  of  streptococci  is 
approximately as irritating  as the  corresponding lipoid from tubercle 
bacilli.  It lacks the power to produce specific tubercular tissue, how- 
ever,  which property of the  tuberculo-lipoid is due to its content of 
TABLE  III 
Animals Which Received Streptococcus Acetone-Soluble Fat 
Ani- 
mal 
No. 
Rl131 
R  1590 
R 2014 
R 2015 
R 2031 
R 2032 
Acetone-soluble 
fat from 
Streptococci 
c* 
¢c 
c¢ 
Suspended in 
Mineral  oil 
0.5 cc. 
2.0  " 
0.5  " 
c4  ~c 
~c  c~ 
d]  }"  ,  Ly 
in  c- 
ti 
Autopsy 
after last 
dose 
days 
2 
3 
1 
1 
2  (died) 
2 
Extent o: 
cellular 
reaction 
++ 
W 
+++ 
temo~  Adhe- 
age a:  slons  ~pere: 
++  o 
++  ++ 
o 
+  :÷  o 
0 
phthioic  acid.  In  other  respects  the  reactions  to  the  two bacterial 
derivatives are qualitatively if not quantitatively similar. 
DISCUSSION 
The  cellular  responses of the  body to  invasion  by tubercle bacilli 
with resultant formation of tubercles constitute an important part of 
the disease process.  In the production of the specific lesions the dead 
bacilli lack only the property of viability to place them on a level of im- 
portance with the living organism.  Even if the defense mechanism in 
any given focus or in any individual is sufficient to kill a number of the 
organisms,  unless the latter are promptly removed from the body, a 
tuberculous lesion is the  result.  The proteins,  polysaccharldes,  and 
particularly  the  lipoids  liberated  from  disintegrating  organisms  are 780  CELLULAR1ZEACTIONS TO  ACETO:NE-SOLUBLE  FAT 
toxic  or  irritating.  Necrosis  occurs  within  the  lesions;  and  these 
necrotic areas appear to be excellent loci for the multiplication of any 
remaining viable organisms, since it is here that the greater number of 
organisms  are  often  found.  Thus  there  is  set  up  a  vicious  cycle: 
lesions are produced by living and dead organisms, necrosis or casea- 
tion occurs, and the result is a focus wherein viable organisms seem to 
thrive best. 
The complexity of the lesions may be in part due to secondary re- 
actions;  that  is,  bacilli  which are  phagocytized and  destroyed may 
liberate products which in turn destroy cells, further liberating toxic 
products.  Moreover, the chronicity of the disease and of the specific 
lesions is no doubt due in large part to the resistance of the bacillus 
itself and of its degradation products, to physical or chemical forces. 
Previous investigations have revealed that tubercle bacilli contain a 
lipoid  (phosphatide)  which  is  phagocyfized  by  monocytes  when 
injected  into  experimental  animals  (11).  The  monocytes then  be- 
come epithelioid cells, and tubercles are formed which differ from those 
in  the  disease  only  in  that  the  former  contain  no  bacilli.  In  the 
present study it is further shown that the acetone-soluble fat likewise 
can  induce tubercle  formation,  cause a  profound  vascular  or  hem- 
orrhagic  reaction,  and stimulate  the  proliferation  of  fibrous  tissue, 
causing adhesions.  The material  also possesses  marked non-specific 
irritant properties.  That the latter, as well as the hemorrhagic aspect 
of the reaction, is due to acidity of the lipoid is shown by the fact that 
neutralization  reduces  or  eliminates both  phenomena.  However, 
neutralization does not eliminate or diminish the capacity of the ace- 
tone-soluble  fat  to  produce  tubercular  tissue  and  adhesions.  The 
tuberculogenic property of the acetone-soluble fat is due to its content 
of phthioic acid; the specific tuberculogenic activity of the latter is not 
diminished by neutralization. 
A study of the cellular reactions induced in normal animals by ace- 
tone-soluble  lipoid  from  streptococci  shows  that  the  latter  has  no 
specific tuberculogenic activity; the reaction in other respects, however, 
is qualitatively and quantitatively similar. 
The facts observed in some of the recent studies regarding the be- 
havior of cells toward foreign substances seem about to throw some 
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of  animal  cells  toward  soluble  and  insoluble  bacterial products, of 
polysaccharide, protein, and lipoidal nature have been studied.  The 
reaction to  a  soluble substance is different from that to an insoluble 
substance; and lipoids, proteins, and polysaccharides each induce re- 
actions easily differentiable from the other.  Moreover, two different 
proteins, or two different lipoids may induce totally different kinds of 
response.  So it is that the chemical make-up of a  foreign material 
(bacterium) may define the nature and characteristics of the response 
of the animal tissues. 
• Furthermore, the discovery of chemical units which affect particu- 
larly one  type of cell may be  a  means by which the  complete life 
cycle of that cell, together with some of its properties, may be deter- 
mined (11,  14). 
SU]~fARY 
1.  The acetone-soluble fat of tubercle bacilli produces a  profound 
cellular reaction when injected into  normal animals.  The  reaction 
involves every type of connective tissue cell.  Hemorrhage, formation 
of adhesions and of tubercular tissue occur.  The extent of the reac- 
tion is roughly proportional to the amount of material injected. 
2.  The reaction induced by the lipoid is much less extensive and 
much simpler when the material is neutralized with alkali.  Neutral- 
ization of the acetone-soluble fat, or of phthioic acid, does not diminish 
the tuberculogenic property. 
3.  Acetone-soluble fat  from streptococci is  likewise extremely ir- 
ritating but does not produce tubercular tissue. 
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EXPLANATION  OF PLATES 
PLATE 38 
FIG. 1.  Section of omentum of Rabbit R  2034 after ten daily injections of 50 
rag. of acetone-soluble fat from bovine tubercle bacilli.  Autopsy 24 hours follow- 
Lug last injection.  Note very marked cellular reaction and especially vascular 
dilatation and proliferation.  Hematoxylin and eosin stain.  ×140. 
FIG. 2.  Another area in the omentum of the same animal as in Fig. 1.  Note 
complexity of cellular  reaction in which there are granulocytes, clasmatocytes, 
lymphocytes, monocytes, and epithelioid cells.  Hematoxylin and eosin.  × 1300. 
FIG. 3.  Marked proliferation of fibroblasts in  an adhesion between parietal 
peritoneum, omentum, and intestine.  Rabbit R  2034.  Hematoxylin and eosin. 
X 1050. 
FIG. 4.  Omentum of Rabbit R  2794 after a single large injection of undiluted 
acetone-soluble  fat from human tubercle bacilli,  showing  a tubercle-like focus of 
reaction.  The cells in this nodule were epithelioid cells, lymphocytes, and poly- 
morphonuclears.  Hematoxylin and eosin.  X 140. 
PLATE 39 
FIG. 5.  Section from the omentum of Rabbit R 2718 after ten injections of 50 
rag. each of neutralized acetone-soluble  fat from human tubercle bacilli.  Note 
extensive cellular reaction in which there are tubercle-like clusters of epithelloid 
cells (arrow)  surrounded by lymphocytes.  Hematoxylin and eosin.  ×140. 
FIG. 6.  Another area in the same section as in Fig. 5, showing two large rosette 
giant cells.  Hematoxylin and eosin.  ×850. 
FIG. 7.  Section from peritoneum of Rabbit R  2168, showing  reaction to ten 
intraperitoneal injections of 17.5 rag. neutralized phthioic acid.  Lymphocytes, 
monocytes, and epithelioid cells predominate in this area.  Hematoxylin and eosin. 
X850. 
Fie. 8.  Section of the omentum of Rabbit R 2015 after five intraperitoneal injec- 
tions of 25 nag. each of streptococcus acetone-soluble fat.  Shows marked cellular 
and vascular reaction similar to that produced by tuberculo-acetone-soluble fat 
(compare with Fig. 1).  The reaction to streptococcus lipoid,  however, is devoid 
of epithelioid cells.  Hematoxylin and eosin.  X 140. THE JOURNAL OF EXPERIMENTAL MEDICINE VOL, 61  PLATE 38 
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